Study on the interaction of 1,5-diaryl pyrrole derivatives with α-glucosidase; synthesis, molecular docking, and kinetic study.
The delaying of absorption of glucose is one of the principal therapeutic approaches of type 2 diabetes. α-glucosidase inhibitors compete with the α-glucosidase enzyme activity, which helps to reduce the conversion of carbohydrates into glucose and thereby control the postprandial hyperglycemia incidence. The aim of this study was to synthesize a series of novel 1,5-diphenyl pyrrole derivatives and evaluate their in vitro α-glucosidase inhibitory activities. Compounds were synthesized through a multistep reaction and were evaluated for α-glucosidase inhibitory activities. Molecular docking and kinetic studies were carried out to predict the mode of binding and mechanism of inhibition for the most active compounds, 5g and 5b, against α-glucosidase. Synthesized compounds showed good in vitro α-glucosidase inhibitory activity with IC50 values in the range of (117.5 ± 3.8 to 426.0 ± 10.2 µM) as compared to acarbose, the standard drug, (750 ± 8.7 µM). Compound 5g (117.5 ± 3.8 µM) ascertained as the most potent inhibitor of α-glucosidase in a competitive mode. The binding energies of compounds 5g and 5b (119.0 ± 7.5 µM), as observed from the best docking conformations, indicates that they have a lower free binding energy (-3.26 kcal/mol and -3.0 kcal/mol, respectively) than acarbose (2.47 kcal/mol). The results of our study reveal that the synthesized compounds are a potential candidate for α-glucosidase inhibitors for the management of postprandial hyperglycemia for further investigation.